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(57) ABSTRACT 

This invention discloses a manufacturing method and a 

structure for printed circuit boards. The printed circuit 
boards are often used for supporting electronic components 
in circuit and conducting the heat from electronic compo 
nents. The printed circuit board structure includes a lami 
nated structure. The laminated structure comprises an elec 

tric conduction layer and an insulation layer. The electric 
conduction layer can be made of a special thermal conduc 

tion material, including a metal and a bracket structure of 
carbon element. The insulation layer can be made of thermal 
conduction material as Well, combining a bracket structure 
of carbon element. The bracket structure of carbon element 
has high thermal conductivity so as to improve the heat 
conduction e?iciency. The corresponding manufacturing 
method for this thermal conduction material can be made 

With chemical vapor deposition, physical vapor deposition, 
electroplating or the other materials preparation method. 
The bracket structure of carbon element can be coated on a 

surface of the metal and also can be mixed into the metal. 
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PRINTED CIRCUIT BOARD STRUCTURE AND 
MANUFACTURING METHOD THEREOF 

FIELD OF THE INVENTION 

[0001] The present invention relates to a printed circuit 
board structure and a manufacturing method and, more 
particularly, to a thermal conduction material Which com 
prises a metal and a bracket structure of carbon element and 
another thermal conduction material Which is combined the 
bracket structure of carbon element for manufacturing the 
printed circuit board structure. 

BACKGROUND OF THE INVENTION 

[0002] In recent years, the pace of high technology indus 
try development is extremely fast, the development of 
electronic components is toWard small volumes and high 
densities. Therefore, the performance of the electronic com 
ponents is increased and the poWer consumption of the 
electronic components is also increased that generates much 
Waste heat indirectly. Although these Waste heat generated 
by the high temperature can be discharged by the heat 
dissipation devices, the material of insulation layers of 
printed circuit boards Which are used for supporting the 
electronic components Would be in?uenced by the high 
temperature that causes deterioration. The printed circuit 
boards Would produce Warp and damages. Accordingly, 
various thermal conduction materials are provided to 
improve the e?iciency of heat dissipation. 

[0003] The material Which is applied for the printed circuit 
boards usually includes ?ber glasses, linen, papers . . . etc. 
The material is combined With resins to from insulating 
plates for holding the electronic components. The surfaces 
of the insulating plates are electroplated or are stacked by 
copper foils to be the conducting material, so as to form 
copper-clad laminates. The copper-clad laminates are then 
formed to the printed circuit boards by using surface etching. 
To face the current environments and the high densities of 
the electronic components, the development of the printed 
circuit boards is that an insulating plate is plated by a single 
plate Which is composed of a single copper foil in early 
stage. Afterward, multi-plates are then used that are com 
posed of a plurality of insulating plates Which combine a 
plurality of copper foils. Firstly, the manufacturing for 
conventional printed circuit boards is brie?y described as 
folloWs. 

[0004] Referring to FIG. 1, a ?owchart illustrates a manu 
facturing for making a conventional printed circuit board. 
Step S11: A conventional substrate can be ?ber glasses, 
linen, ceramic material, etc. Step S12: The aforesaid sub 
strate is mixed With resins to form a semi-?nished good for 
an insulating plate. The resins can be thermosetting resins 
Which include epoxy resins, phenolics, etc. Step S13: The 
semi-?nished good is cut to compose various speci?cations. 
Step S14: The cut semi-?nished goods are then sent to an 
oven for baking, so as to form an insulating plate With 
half-baked. The oven can be a horiZontal oven or a vertical 

oven. Step S15: The insulating plate is stacked by copper 
foils to form an electric conduction layer. Step S16: The 
insulating plate is then baked again to form a copper-clad 
laminate. Step S17: The copper-clad laminate is etched by 
the surface etching to shape lines to provide circuit connec 
tions. Lastly, the printed circuit board can be made by Way 
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of these steps S11-S17. In regard With the structure of the 
printed circuit board and its heat conduction referring to 
FIG. 2, a structural draWing illustrates the conventional 
printed circuit board. The printed circuit board comprises a 
copper-?lm 21 Which is formed an electric conduction layer, 
an insulating plate 22 Which is formed an insulation layer, a 
plurality of holes 23, a heat sink ?n 24 and a plurality of 
electronic components 25. The copper-?lm 21 is isolated 
from copper sulphate. The plurality of electronic compo 
nents is set on an upper surface 211 of the copper-?lm 21. 
A loWer surface of 212 of the copper-?lm 21 is combined 
With the insulation layer Which is composed of the insulating 
plate 22. The insulating plate is made as described as in FIG. 
1 that the substrate Which can be ?ber glasses, linen or 
ceramic material is mixed With resins as step S12. A surface 
221 of the insulating plate 22 can connect With the heat sink 
?n 24. The heat sink ?n 24 can be aluminum and the 
plurality of holes 23 is made by PCB drilling machines to 
penetrate the copper-?lm 21 and the insulating plate 22 to 
form verticality. The plurality of holes 23 is a column shape 
With holloW. ScreWs can be assembled into the plurality of 
holes 23 to connect a base for stabiliZing. The screWs can 
support heat dissipation as Well. The heat conduction pro 
cedure is: Some Waste heat can be discharged by heat 
dissipation devices Which are set on the plurality of elec 
tronic components 25 When the plurality of electronic com 
ponents 25 is operating to raise temperature to generate 
Waste heat. Remaining Waste heat is conducted to the 
insulating plate 22 through the copper-?lm 21 and is then 
conducted to the heat sink ?n 24 Which is pasted to the 
insulating plate 22 and the screWs Which are assembled into 
the plurality of holes 23 for dissipating. 

[0005] Although a heat sink ?n of the printed circuit board 
as shoWn in FIG. 2 is used to support the heat conduction, 
the space is insu?icient When the electronic components are 
toWard miniaturization. The heat conduction may rely on the 
body of the printed circuit board Without setting heat dissi 
pation devices. Therefore, a thermal conduction material is 
provided to apply for the printed circuit board. 

[0006] Besides, diamonds are Well knoWn and have char 
acteristics With the highest hardness, the fastest heat con 
duction, and the Widest refraction range. Diamonds, there 
fore, are alWays one of more important materials in 
engineering due to the excellent characteristics. The thermal 
conductivity of diamonds at the normal atmospheric tem 
perature is ?ve times more than copper. Moreover, the 
thermal expansion factor of diamonds at high temperature is 
very small that shoWs the excellent e?iciency of heat dissi 
pation. The feature may help people to differentiate the 
adulteration of diamonds. In the prior art, many technologies 
and manufacture methods have been developed to make 
diamonds. The direct decomposition for hydrocarbons is the 
most familiar method like MicroWave Plasma Enhance 
Chemical Vapor Deposition (MPCVD) and Hot Filament 
CVD (HFCVD). By the aforesaid methods, polycrystalline 
diamond ?lms can be deposited. The characteristic of the 
polycrystalline diamond ?lms is same as the single crystal 
diamonds. Moreover, the diamonds can be used to different 
industries. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, to e?iciently eliminate the Waste heat 
generated by electronic components and to face the devel 
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opment tendency of electronic components with small vol 
umes and high densities, the object of the present invention 
is to provide a thermal conduction material which is applied 
for a printed circuit board structure and its manufacturing 
method. The waste heat caused by the high temperature, 
which is generated from the operation of electronic compo 
nents can be reduced and the e?iciency of heat resistant for 
the printed circuit board structure can be improved. There 
fore, there is no need to set various heat dissipation devices 
or heat dissipation media on a surface of the printed circuit 
board to waste limited spaces after the volumes of electronic 
apparatus are shrunk. Furthermore, the material deteriora 
tion for an insulation layer of the printed circuit board 
structure caused by the high temperature can be eliminated 
without decreasing the ability for holding electronic com 
ponents. In addition, the thermal conduction material pro 
vided by the present invention is not only restricted in the 
printed circuit board, but is also applied to other thermal 
conduction apparatuses. 

[0008] Other features and advantages of the present inven 
tion and variations thereof will become apparent from the 
following description, drawings, and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a ?owchart illustrating a manufacturing 
for making a conventional printed circuit board; 

[0010] FIG. 2 is a structural drawing illustrating the 
conventional printed circuit board; 

[0011] FIG. 3 is a schematic diagram illustrating a printed 
circuit board according to an embodiment of the present 
invention; 
[0012] FIG. 4 is a schematic diagram illustrating an 
insulation layer of the printed circuit board structure by 
using a die to form a ?rst manufacturing according to FIG. 
3; 
[0013] FIG. 5 is a schematic diagram illustrating a com 
bination for manufacturing a laminated structure according 
to an embodiment of the present invention; 

[0014] FIG. 6 is a schematic diagram illustrating a manu 
facturing for making a heat dissipation structure according 
to an embodiment of the present invention; and 

[0015] FIG. 7 is a ?owchart illustrating ?owchart illus 
trates a second manufacturing for making the insulation 
layer according to an embodiment of the present invention 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0016] Referring to FIG. 3, a schematic diagram illus 
trates a printed circuit board according to an embodiment of 
the present invention. The printed circuit board comprises a 
laminated structure 31 which includes at least an electric 
conduction layer 32 and an insulation layer 33. The electric 
conduction layer 32 has an upper surface 321 for carrying 
the plurality of electronic components 25 as shown in FIG. 
2. A lower surface 322 which is corresponded to the upper 
surface 321 of the electric conduction layer 22 is pasted to 
the insulation layer 33. A thermal conduction material which 
is used for the electric conduction layer 32 is composed of 
combining a metal with a bracket structure of carbon ele 
ment. Another thermal conduction material which is used for 
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the insulation layer 33 is composed of combining the bracket 
structure of carbon element. The printed circuit board can be 
formed by above thermal conduction materials. 

[0017] Referring to FIG. 4, a schematic diagram illus 
trates an electric conduction layer 32 of the printed circuit 
board structure by using a die to form a ?rst manufacturing 
according to FIG. 3. The die comprises a mold material 
supplier 41, a mold material injector 42 and molds 43. A 
mold material is injected by the mold material injector 42 to 
a cavity 44 of the molds 43 which is formed a shape of the 
electric conduction layer 32 for molding. The mold material 
is then formed the electric conduction layer 32 as shown in 
FIG. 3. The electric conduction layer 32 includes the upper 
surface 321 and the lower surface 322. The mold material 
comprises a melt material which combines a metal with a 
bracket structure of carbon element. The metal is copper, 
aluminum or other metals with high thermal conductivity or 
material combinations. The melting point of the bracket 
structure of carbon element is higher than any metal of the 
mentioned above. Therefore, the bracket structure of carbon 
element can be mixed with those metals to form a mold 
material. 

[0018] Referring to FIG. 5, a schematic diagram illus 
trates a combination for manufacturing a laminated structure 
31 according to an embodiment of the present invention. The 
combination comprises a press machine tool 51 for pressing, 
a ?exible mold bottom 52 for manufacturing the insulation 
layer 33 as shown in FIG. 3, a frame mold 53. The mold 43 
as shown in FIG. 4 is removed a side to appear the lower 
surface 322 of the electric conduction layer 32 which is 
formed by the cavity 44 as shown in FIG. 3. The frame mold 
53 is adhered to the mold 43 as shown in FIG. 4. The 
insulation layer 33 on the ?exible mold bottom 52 is 
pressurized by the press machine tool 51 to stack the electric 
conduction layer 32 like the direction indicated by arrows in 
order to form the laminated structure 31 as shown in FIG. 
3. 

[0019] A thermal conduction material which is applied for 
the electric conduction layer 32 of the printed circuit board 
structure as shown in FIG. 3 can be made by chemical vapor 
deposition (CVD) or physical vapor deposition (PVD) to 
coat the bracket structure of carbon element on a surface of 
the metal to be the ?rst manufacturing. Referring to FIG. 6, 
a schematic diagram illustrates a manufacturing for making 
a heat dissipation structure according to an embodiment of 
the present invention. In the embodiment, the reaction 
procedure is that a mixed gas for desired reaction is deliv 
ered to a gas reaction room 66 from a gas entrance 61. At the 
same time, a microwave is generated by a microwave 
generation system 62 to activate the mixed gas in order to 
provide reactive ions for reacting. A surface of a metal 
material 65 on a carrier 64 is absorbed to form a bracket 

structure of carbon element ?lm (diamond ?lms). The metal 
material 65 is the electric conduction layer 32 formed by the 
manufacturing as shown in FIG. 4. The electric conduction 
layer 32 can be copper, aluminum or other metal materials 
with high thermal conductivity or material combinations. 
Remaining gas is discharged via a waste gas exit 63. By the 
way mentioned above, a thermal conduction material coat 
ing diamond particles can be acquired. 

[0020] In addition, another thermal conduction material 
which is applied for the insulation layer 33 of the printed 
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circuit board is combined With the bracket structure of 
carbon element. Therefore, referring to FIG. 7, a ?owchart 
illustrates a second manufacturing for making the insulation 
layer according to an embodiment of the present invention. 
Step S71: RaW materials Which are used to form the insu 
lation layer 33 are mixed. The raW materials comprise silica 
sand, limestone and boric acid to make glass substrates or 
comprise clay, ?ints, feldspar to make ceramic substrates or 
comprise other raW materials to make the substrate of the 
insulation layer 33 as shoWn in FIG. 3. Step S72: The mixed 
raW materials are then sent into a high temperature furnace 
for melting. Meanwhile, a diamond Which is the bracket 
structure of carbon element is also sent into the high 
temperature furnace to mix With the mixed raW materials 
Which have been melted. Step S73: The melt is infused into 
a space for forming and depositing. The space is composed 
of the ?exible mold bottom 52 made by a speci?c alloy and 
the frame mold 53 also made by a speci?c alloy. The frame 
mold 53 is set on the sides of the ?exible mold bottom 52. 
The insulation layer 33 coating another thermal conduction 
material Which is the bracket structure of carbon element as 
shoWn in FIG. 3 can be obtained through these steps 
S71~S73. 

[0021] Lastly, the electric conduction layer 32 formed by 
a thermal conduction material, Which is made by a ?rst 
manufacturing as shoWn in FIG. 4 is combined With the 
insulation layer 33 formed by another thermal conduction 
material, Which is made by a second manufacturing as 
shoWn in FIG. 7 to obtain the laminated structure 31 as 
shoWn in FIG. 3 in order to form the printed circuit board 
structure. 

[0022] Although the features and advantages of the 
embodiments according to the preferred invention are dis 
closed, it is not limited to the embodiments described above, 
but encompasses any and all modi?cations and changes 
Within the spirit and scope of the folloWing claims. 

What is claimed is: 
1. A printed circuit board structure, comprising: 

a laminated structure having at least an electric conduc 
tion layer and an insulation layer, Wherein said electric 
conduction layer is stuck on said insulation layer and 
said electric conduction layer is combined With a 
thermal conduction material having a metal and a 
bracket structure of carbon element. 

2. The printed circuit board structure of claim 1, Wherein 
said insulation layer is combined With another thermal 
conduction material having said bracket structure of carbon 
element. 
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3. The printed circuit board structure of claim 1, Wherein 
said bracket structure of carbon is coated on a surface of said 
metal to form a thin ?lm. 

4. The printed circuit board structure of claim 1, Wherein 
said bracket structure is melted into said metal. 

5. The printed circuit board structure of claim 1, Wherein 
said metal is copper. 

6. The printed circuit board structure of claim 1, Wherein 
said metal is aluminum. 

7. The printed circuit board structure of claim 1, Wherein 
said metal is a metal material With high thermal conductiv 
ity. 

8. The printed circuit board structure of claim 1, Wherein 
said bracket structure of carbon element is diamonds. 

9. A method for manufacturing a printed circuit board, 
comprising: 

employing a ?rst manufacturing to form an electric con 
duction layer having a metal and a bracket structure of 
carbon element; and 

employing a combination to form a laminated structure, 
Wherein said laminated structure comprises said elec 
tric conduction layer and an insulation layer. 

10. The method for manufacturing a printed circuit board 
of claim 9, further comprising employing a second manu 
facturing to form said insulation layer to combine another 
thermal conduction material having said bracket structure of 
carbon element. 

11. The method for manufacturing a printed circuit board 
of claim 9, further comprising coating said bracket structure 
of carbon element on a surface of said metal to form a thin 
?lm. 

12. The method for manufacturing a printed circuit board 
of claim 9, further comprising taking said bracket structure 
of carbon element to melt into said metal. 

13. The method for manufacturing a printed circuit board 
of claim 9, further comprising providing copper to be said 
metal. 

14. The method for manufacturing a printed circuit board 
of claim 9, further comprising providing aluminum to be 
said metal. 

15. The method for manufacturing a printed circuit board 
of claim 9, further comprising providing a metal material 
With high thermal conductivity to be said metal. 

16. The method for manufacturing a printed circuit board 
of claim 9, further comprising providing a diamond to be 
said bracket structure of carbon element. 


